Plasmids pcDNA3-ΔN-STEF was a gift from J. Collard. pEGFP-tubulin was a gift from V.
GTPase activity assays
Rac activity was determined as described previously (Price et al., 2003) . Rho activity was determined using the G-LISA Rho activity kit (Cytoskeleton Inc., CO, USA). In order to maintain the integrity of microtubules (MTs), cells were lysed at 37°C.
Protein analysis
For immunoblot analysis of proteins, lysates of cells were prepared in IP lysis buffer (50mM Tris-HCL pH 7.5, 150mM NaCl, 1% (v/v) Triton X-100, 10% (v/v) glycerol, 2mM EDTA, 25mM NaF, and 2 mM NaH 2 PO 4 ) containing a protease inhibitor cocktail, phosphatase inhibitor cocktails 1 and 2 (Sigma) and were cleared by centrifugation. Equivalent amounts of protein were denatured with SDS-PAGE sample buffer (Invitrogen) and resolved by SDS-PAGE and transferred to PVDF membrane (Immobilin-P; Milipore). Immunoblotting was performed with the following primary antibodies; anti-STEF (a gift from M. Hoshino), anti-HA (Clone 12CA5, CRUK), anti Tiam1 (C16, Santa Cruz), anti-β-Actin (Clone AC-15), anti-Rac (BD Transduction labs), anti-pERK (Cell Signaling, Hertfordshire, UK), anti-total-ERK (Sigma), anti-phospho myosin light chain (Ser19) (Cell Signaling Technology).
Secondary anti-mouse or anti-rabbit secondary antibodies were from Amersham, Buckinghamshire, UK.
Immunofluorescence
Wounded monolayers were fixed 8 hours post wounding. For focal adhesion (FA) stainings, cells were fixed in 4% formaldehyde. For MT stainings, cells were fixed in methanol and processed for immunofluorescence as previously described (Malliri et al. 2004 ) using the following primary antibodies: anti-Vinculin-Fluorescein conjugate (Clone hVIN-1, Sigma), anti-Tubulin (Clone TAT-1, CRUK). Secondary anti-mouse Alexa Fluor 488 and 568 antibodies were from Molecular probes (Invitrogen). F-actin was detected using Phalloidin conjugated with Alexa Fluor 488 (Invitrogen).
FA area quantification
FA area was determined by ImageJ (NIH). Images were background subtracted using the rolling ball algorithm. Small dot-like focal complexes, immunostained by vinculin, were excluded from our analysis by measuring only measuring adhesions greater than 0.2 µm 2 .
Microinjections
Injections were performed with sterile Femtotips (Eppendorf) held in the needle holder of an InjectMan apparatus (Eppendorf) connected to a FemtoJet apparatus (Eppendorf). Cells were injected with a continuous outflow mode from the needle under a constant pressure of between 20 and 40 hPa.
Total internal reflection microscopy (TIRFM)
TIRFM was performed on a Nikon Eclipse TE 2000-U microscope equipped with 
